Transfer RNA splicing in Saccharomyces cerevisiae. Secondary and tertiary structures of the substrates.
Secondary and tertiary structures of four yeast tRNA precursors that contain introns have been elucidated using limited digestion with a variety of single-strand- and double-strand-specific nucleases. The pre-tRNAs, representing the variety of intron sizes and potential structures, were: pre-tRNALeuCAA, pre-tRNALeuUAG, pre-tRNAIleUAU, and pre-tRNAPro-4UGG. Conventional tRNA cloverleaf structure is maintained in these precursors except that the anticodon loop is interrupted by the intron. The intron contains a sequence which is complementary to a portion of the anticodon loop and allows the formation of a double helix often extending the anticodon stem. The 5' and 3' splicing cleavage sites are located at either end of this helix and are single-stranded. The intron is the most sensitive region to nuclease cleavage, suggesting that it is on the surface of the molecule and available for interaction with the splicing endonuclease. Absence of Mg2+ or spermidine renders the dihydrouridine and T psi C loops of these precursors highly sensitive to nuclease digestion. These ionic effects mimic those observed for tRNAPhe and suggest that the tRNA portion of these precursors has native tRNA structure. We propose consensus secondary and tertiary structures which may be of significance to eventual understanding of the mechanism of yeast tRNA splicing.